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A Study on the Performance Characteristics of the Hybrid
Rocket with Blowdown Oxidizer Feeding System

Changjin Yoon* - Jinkon Kim** - Heejang Moon***

ABSTRACT

The blowdown oxidizer feeding system is effective in the respect of higher reliability by the small
number of parts and the absence of additional pressurization tanks, but it also has the unfavorable
disadvantage such as thrust variation during the operation. Thus, in order to understand the these
performance characteristics inherent in the Hybrid Rocket Motor (HRM) with blowdown oxidizer
feeding system, this study proposed the integrated mathematical model to describe physical phenomena
in the following parts: the oxidizer tank, combustion chamber, fuel grain, nozzle and injector.
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Motor Burn Time[1] 83.9 sec
Performance Total Loaded Weight[1] 3084.0 kg
Type[1] Nitrous Oxide
L Weight of Oxidizer[2] 1633 Kg
Tank —
Oxidizer Tank 751" of Tnitial Gas[4] 20 m°
Diameter{4] 1520 mm
# of Orifice holes[5] 50 EA
Injector Orifice Diameter[5] 3 mm
Orifice Length[5] 20 mm
Type({1] HTPB
Weight of Fuel|2] 272 Kg
. # of Ports|2] 4 EA
Fuel Grain Port Diameter{5] 125 mm
Grain Length{5] 2.0 mm
Grain Diameter|[5] 500 mm
Expansion Ratio[3] 25
Nozzle Nozzle Exit Diameter[4] 650 mm
Nozzle Throat Diameter{3] 130 mm
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